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in the pattern of exposure, on a relative risk scale there are no significant
differences among cohorts in risk of breast cancer incidence or mortality.

For the incidence data, the variation in relative risk with age-at-
exposure has been modeled as a step function with separate values for
different age-at-exposure groups under 20, 20-40, and over 40 years of age.
The relative risk for the under 20 age group was estimated as four times
that in the 20-40 age group while the risk for those over 40 was only about
40% of that in the 20-40 age group. As discussed in Annex 4E, 15- to
19-year-old women in the NY-APM cohort had a significantly lower risk
of radiation-induced breast cancer than young women in the other two
cohorts (p = 0.01). Therefore the model for those less than 20 years of
age included a separate parameter for the New York cohort.

In the mortality analyses, the excess relative risk for the 10-14 year
olds was found to be significantly greater than that for older women. For
those under 10 years of age, the relative risk was somewhat smaller but
not significantly so (p = 0.2) and the groups were combined. For the older
women, the relative risks appeared to decrease with increasing age-at-
exposure (p = 0.05). The Committee's final model allows for the increased
risks seen among the young women, for the decreasing trend in risk with
age-at-exposure in older women, and for a discontinuous drop in relative
risk estimate at 15 years of age. The use of additional steps for other age
groups did not significantly improve the fit of the model for mortality due
to breast cancer.

In the incidence data there is evidence that the excess relative risk
varies with time (p =0.01). In particular it was found that, for women
over the age of 25, it increases to a maximum value at about 15 to 20
years after exposure and decreases slowly thereafter. In the Committee's
preferred model the change in the log relative risk with time-since-exposure
was modeled as a linear spline in log time with a single knot at 15 years
after exposure. There is some evidence (p = 0.12) of a similar pattern in
the mortality data with the maximum relative risk occurring between 20
and 25 years after exposure. In the Committee's preferred model for the
mortality data the log relative risk is modeled as a quadratic in log time.
This model fit somewhat better than a linear spline. The Committee found
no evidence in either the mortality or incidence data that the temporal
pattern was affected by dose or age-at-exposure (though it should be borne
in mind that tests for such effects lack power). For both incidence and
mortality the models assume that there is no excess risk during the first
five years after exposure and no excess risk occurs among women under
the age of 25. In fact there is no evidence of a significant excess risk for
at least 10 years post exposure. The Committee's preferred risk model for
breast cancer mortality is given in equation 4-6, reproduced below.